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(54) INTER-LAN CONNECTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize a relaying operation by making an address 
leaning table provided in each two layer bridge group constituting a virtual. LAN 
perform learning processingin a combined switching hub unit that has a virtual LAN 
function and a router function. 

SOLUTION: Bridge groups that combine plural LAN interfaces are separately 
provided with an address learning table 42 which independently performs relaying 
processing and makes the table 42 perform address learning processing of a bridge 
group that contains a packet received by a bridge processing means 3. Thena 
packet is prevented from being carried to other virtual LANs and canceled. 
Alsowhen a packet is relayed between the 1st and 2nd bridge groupsthe 3rd 
interface that relays between them receives and transfers address information to 
a packet storage buffer by using the port ID of a virtual LAN interface between 
the means 3 and a routing processing means Sand can flexibly cope with the 
increase and decrease of virtual LANs. 



CLAIMS 



[Claim(s)] 

[Claim 1]It has address learning tables which carry out fixed time maintenance of 
the group of a transmitting agency two-layer address of a packet which received 
from two or more LAN interfacesand a LAN interface which received this packet 
of the LAN interfaces of this pluralityExtract an address two-layer address from a 
this packet which receiveduse this address two-layer address as a keyand these 
address learning tables are searchedln a LAN switching hub device which specifies 



a LAN interface corresponding to this address two-layer addressand relays and 
sends out this packet only to this LAN interface that specified out of a LAN 
interface of this pluralitylt has two or more bridge groups who constitute two or 
more virtual LAN mutually combining arbitrarily a LAN interface of this plurality in 
which relay is possibleEach of a bridge group of this plurality is independently 
provided with these address learning tables that perform relay processingAn inter 
LAN connection device with which a bridge processing means ****** making 
learning processing perform to a bridge group's address learning tables in which a 
packet this received of the bridge groups of this plurality belongs. 
[Claim 2]When it has the following and said packet is relayed between the 1st 
bridge group of said two or more bridge groupsand the 2nd bridge groupinside of a 
logical interface of this plurality — this — the 1st bridge group — this — the 3rd 
logical interface that relays the 2nd bridge groupbetween said bridge processing 
means and these routing processing means — this — the inter LAN connection 
device according to claim 1 delivering address pointer information on a buffer 
which stored this packet using port ID of a virtual LAN interface. 
Two or more logical interfaces provided with a virtual LAN interface. 
A routing processing means to relay a logical interface of this plurality. 

[Claim 3]Said 3rd logical interface of said two or more logical interfacesWhen 
delivering address pointer information on said buffer which stored said packet 
using port ID of a virtual LAN interface between said bridge processing means and 
said routing processing meansThe inter LAN connection device according to claim 
2 performed by multiplexing to a receiving buffer queue or a transmitting buffer 
queue. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the switching hub device of the 
compound die which has especially a virtual LAN function and a router function 
about the switching hub device which switches the two-layer MAC (media access 
control) frame. 
[0002] 

[Description of the Prior Art]Conventionally the virtual LAN function provided by 
this kind of switching hubGrouping is carried out per portsearch learning tables 
from a destination MAC addressand it asks for an output portWhen a frame is 
transmitted when the input port and the output port belong to the same groupand 
it does not belong to the same groupit is common to take the procedure of 
discarding a frame. 

[0003]The learning tables for mapping a MAC Address and an output port by this 
method are managed in a unified manner within the devicelt thinks that the 



terminal movedwhen the same MAC Address is learned between portsand the port 
and MAC Address which were learned at the end are mappedand a relay packet is 
relayed according to mapping information. 
[0004] 

[Problem(s) to be Solved by the Invention]When **** between the ** 1st has a 
terminal which uses the same MAC Address for different virtual LAN (group) in the 
same devicecommunication with the terminal becomes unstablewhen excessivel 
hear that communication becomes impossible and it has it. 

[0005]That isa thing with the mechanism which uses an interface address for the 
original local address instead of a global MAC address rewriting it to it 
automatically on the assumption that a local address also exists in the network 
protocol currently used conventionally. The router which relays such a network 
has given the same local MAC Address to two or more interfaces. Thereforeif this 
router is connected between virtual LANthe situation where the same MAC 
Address is connected into two or more virtual LAN arisesand stable relay 
operation cannot be expected with such composition. 

[0006]The reason is explained. By the above-mentioned methodthe table for 
mapping a MAC Address and an output port is managed in a unified manner within 
the deviceand the MAC Address is learned and memorized with the port received 
at the end. Since this mechanism is performed regardless of the composition of 
virtual LANwhen the terminal which has the same MAC Address into a different 
group existsAs a result of studythe MAC Address maps the port connected to the 
terminal side which finally outputted the frame as a port where it was 
connectedand the entry of a table is memorized. When the frame with the MAC 
Address addressed to a terminal is receivedit is dependent on the learning state of 
a table to which port it is transmitted. 

[0007]Thereforeif the terminal A1 belonging to the group A and the terminal B1 
which has the same MAC Address as the terminal A1 during communication 
between A2 begin communication within the group Bthe situation where the frame 
addressed to terminal A1 is transmitted to the port learned by B1 depending on 
the case from the terminal A2 will occur. Although it is thought that B1 does not 
receive it since groups differ and this frame is discardedEven if the state where it 
is not transmitted to the terminal A1 arises and A2 resendsunless learning tables 
time out or A1 newly takes out a packetthe situation where transmission of the 
packet of A1 is not performed does not change. If the terminal A1 is a protocol of 
the usual interactive modesince it is waiting for the response from the terminal A2 
in many casescommunicative resumption will seldom be able to be expectedbut 
communication between applications will break off. 

[0008]In the switching hub which constitutes virtual LANsince the 2nd problem 
cannot be relayed only by a bridge function when there is traffic of three layers 
which straddles two or more virtual LANI hear that the router of three layers is 
outside neededand it is in it. 

[0009]For examplevirtual LAN "A" and virtual LAN "B" are set as a switching 
hubln being a network with IP (Internet Protocol) subnet from which each 



differsAlthough the terminal of "A" and "B" seldom needs to communicate in the 
usual client-server applicationit is necessary to carry out routing of it exceeding 
IP subnet about an E-mail. For this reasonalthough what is necessary is just to 
connect virtual LAN with a router in the exterior of a switching hubif between 
virtual LAN is generally connected with an external routercost will become highand 
the pliability corresponding to network change is spoiled. 

[0010]The reason is explained. The external router which connects between virtual 
LAN needs to connect at least one physical interface for every virtual LAN. If 
virtual LAN increasesgenerally the number of a multi port router of physical 
interfaces is dramatically expensivealthough only the part is needed. In spite of 
having to fluctuate the physical number of connections of a router and being able 
to rearrange virtual LAN easily by setting out by a switching hub as the number of 
virtual LAN fluctuateslt will become impossible to enjoy it as a merit from 
restrictions of a router on employment. 

[0011]The purpose of this inventionThe physical segment of LAN used 
conventionally. It is in providing the routing function in three layerswithout spoiling 
the flexibility of transposing to virtual LAN and accommodating in a switching 
hubwithout changing the software of a terminaland setting out by the side of a 
terminaland virtual LAN setting out of a switching hub. 
[0012] 

[Means for Solving the Problem]To achieve the above objectsan inter LAN 
connection device of this inventionlt has address learning tables which carry out 
fixed time maintenance of the group of a transmitting agency two-layer address of 
a packet which received from two or more LAN interfacesand a LAN interface 
which received this packet of the LAN interfaces of this pluralityExtract an 
address two-layer address from a this packet which receiveduse this address 
two-layer address as a keyand these address learning tables are searchedA LAN 
interface corresponding to this address two-layer address is specified out of a 
LAN interface of this pluralitylt is a LAN switching hub device which relays and 
sends out this packet only to this specified LAN interfaced has two or more bridge 
groups who constitute two or more virtual LAN mutually combining arbitrarily a 
LAN interface of this plurality in which relay is possibleEach of a bridge group of 
this plurality is independently provided with these address learning tables that 
perform relay processingand learning processing is made to perform to a bridge 
group's address learning tables in which a packet this received of the bridge 
groups of this plurality [ means / bridge processing ] belongs. 
[0013]It becomes unnecessary for this reasonto guarantee the unique nature of a 
MAC Address covering between each bridge group. Namelysince address learning 
tables which became independent for every virtual LAN are maintainedWhen an 
entry of MAC Address 34-56 currently used by virtual LAN "A"for example00-00- 
4c-12-exists in learning-tables AEven if it receives a packet from a terminal which 
has "00-00-4c-1 2-34-56" in virtual LAN "B"an entry of learning-tables A is not 
influenced but an entry of "00-00-4c-1 2-34-56" is only newly generated by 
learning-tables B. Thereforethe situation where it is canceled since a packet 



addressed to "00-00-4c-1 2-34-56" transmitted to virtual LAN "A" is carried to a 
port learned by virtual LAN "B" and virtual LAN differs does not arise. 
[0014]Two or more logical interfaces provided with a LAN interface with a virtual 
inter LAN connection device of above-mentioned this inventionlt has a routing 
processing means to relay a logical interface of this pluralityWhen relaying said 
packet between the 1st bridge group of said two or more bridge groupsand the 2nd 
bridge groupinside of a logical interface of this plurality — this — the 1st bridge 
group — this — the 3rd logical interface that relays the 2nd bridge groupbetween 
said bridge processing means and these routing processing means — this — 
address pointer information on a buffer which stored this packet using port ID of a 
virtual LAN interface can be delivered. Said 3rd logical interface of said two or 
more logical interfacesWhen delivering address pointer information on said buffer 
which stored said packet using port ID of a virtual LAN interface between said 
bridge processing means and said routing processing meanslt can carry out by 
multiplexing to a receiving buffer queue or a transmitting buffer queue. 
[0015]For this reasonit becomes possible to correspond to a change in virtual LAN 
flexibly. That issince the number of bridge group IDs only increases connection 
with a routing processing means even if it fluctuates a set number of virtual LANit 
is restricted by only size of a table which software generates purelyand extension 
of new hardware and change of connection become unnecessary. 
[0016] 

[Embodiment of the Invention]Nextan embodiment of the invention is described in 
detail with reference to drawings. 

[0017] Drawing 1 is a block diagram showing the composition of the inter LAN 
connection device in the 1 embodiment of this invention. Drawing 2 is a flow chart 
which shows operation of the LAN control means in drawing 1 . Drawing 3 - 
drawing 5 are flow charts which show operation of the bridge processing means in 
drawing 1 . Drawing 6 and drawing 7 are flow charts which show operation of the 
routing processing means in drawing 1 . 

[0018]The composition of the 1 embodiment of this invention is explained using 
drawing 1 . 

[0019]The inter LAN connection device shown in drawing 1 The LAN control 
means 1 and the packet memory 2The bridge processing means 3 and the table 
memory 4 of the bridge processing means 3The routing processing means 5 and 
the table memory 6 of the routing processing means 5It has the composition of 
having the free buffer queue 7the receiving buffer queue 8 between the LAN 
control means 1 and the bridge processing means 3 and the transmitting buffer 
queue 9and the receiving buffer queue 10 and the transmitting buffer queue 1 1 
between the bridge processing means 3 and the routing processing means 5. 
[0020]The LAN control means 1 is provided with two or more LAN 
interfacesperforms transmit/receive control of the packet of each LAN 
interfaceand transmits and receives received data between the packet memories 2. 
The bridge processing means 3 carries out relay exchange of the packet data of 
the packet memory 2 by a data link layer (two-layer) according to a two-layer 



address. The table memory 4 stores the two-layer address information to which 
the bridge processing means 3 performs registrationdeletionand reference for relay 
exchange. The routing processing means 5 carries out routing of the packet data 
relayed from the bridge processing means 3 according to a three-layer network 
address on the packet memory 2. The table memory 6 stores three-layer network 
address information for the routing processing means 5 to carry out relay 
exchange. The free buffer queue 7 stores the buffer address of an unused state. 
The receiving buffer queue 8 hands over a receiving buffer address for the bridge 
**** means 3 from the LAN control means 1. The transmitting buffer queue 9 
hands over a transmitting buffer address from the bridge processing means 3 to 
the LAN control means 1. The receiving buffer queue 10 hands over a receiving 
buffer address for the routing processing means 5 from the bridge processing 
means 3. The transmitting buffer queue 1 1 hands over a transmitting buffer 
address for the bridge processing means 3 from the routing processing means 5. 
[0021]The bridge group table 41 in which the table memory 4 assigns each of the 
port of each LAN interface to either of two or more bridge groups who are virtual 
bridgeslt has composition provided with address learning-tables 42 n (n= 12....) 
which exists at a time in each bridge group. A bridge group is a group it is 
considered in one inter LAN connection device that is the same virtual LAN. 
[0022]The table memory 6 has composition provided with the routing table 61 for 
path controland the ARP (address resolution protocol) table 62 for solving a 
network address to a hardware address. 

[0023]Nextoperation of the 1 embodiment of this invention is explained using 
drawing 1 - drawing 7 . 

[0024]Operation of the LAN control means 1 is explained using drawing 2 . The 
LAN control means 1 hunts the empty buffer address of the packet memory 2 
from the free buffer queue 7and sets as a storage location of data which receives 
from a LAN interface (Step A1). The reception from each LAN interface is 
supervised (Step A2)and when a receive packet is detected and reception is 
completedit progresses to Step A10. If reception is not completedit is confirmed 
whether the transmitting buffer queue 9 has pointer data (step A3). When the 
transmitting buffer queue 9 has pointer datait progresses to Step A20. When it 
confirms whether the completion of transmitting is notified from LSI which 
performed transmission start when there is no pointer data in the transmitting 
buffer queue 9 (step A4) and a sending completion notice is detectedit progresses 
to Step A30. If a sending completion notice is not detectedit returns to Step A2. 
[0025]DMA (Direct Memory Access) transmission is carried out by the function of 
the usually LSI-ized LAN controllerand the data received from the LAN interface 
in Step A2 is stored in the receive buffer of the packet memory 2 assigned at 
Step A1 with itlt is detected by the LAN control means 1. If the LAN control 
means 1 detects reception completionwill newly hunt an empty buffer from the 
free buffer queue 7 (Step A10)it will be vacant in the port where the receive buffer 
was usedand a buffer will be filled up as a receive bufferA fixed number of **** of 
the receive buffer intact in each port are always made to be carried out (Step 



A11X 

[0026]Nextwhen the receive state of a packet is checked (Step A12) and the 
packet is not received normallyor when an error is detected by the contents of 
the packetit progresses to Step A31 and a packet is canceled. The identifier of a 
port is set to receive-port ID of a buffer in order to tell a higher rank about from 
which port the packet was receivedwhen the packet which received is a normal 
packet (Step A13). Nextqueuing of the pointer to a receive buffer is carried out to 
the receiving buffer queue 8and the bridge processing means 3 is passed (Step 
A14). 

[0027]When pointer data is detected by the transmitting buffer queue 9 in step 
A3transmit-port ID is identified and a transmission destination port is determined 
(Step A20). The command for reading data from a buffer to the LAN controller of 
the transmission destination port corresponding to the position of a transmission 
bufferand making LAN segments transmit to it and the address of a buffer are 
notifiedtransmission start is performed (Step A21)and it returns to Step A2 again. 
When a transmit port is pluralitytransmission start is performed in all the ports. 
[0028]Since a transmit port may be plurality when a sending completion notice is 
detected in step A4it confirms whether transmission of all the ports was 
completed (Step A30)and if it has not completedit returns to Step A2. If all the 
port completion is carried outthe buffer which transmission ended will be initialized 
(Step A31)and queuing of the pointer will be carried out to the free buffer queue 7 
as an empty buffer (Step A32). 

[0029]The relay processing of the bridge processing means 3 is explained using 
drawing 3 and drawing 4 . The bridge processing means 3 is periodicalor the 
receiving buffer queue 8 is scanned by interruption (Step B1)If the receiving buffer 
queue 8 has dataa receive buffer pointer will be read and a two-layer protocol 
header and receive-port ID including a two-layer destination address and a two- 
layer transmission source address will be read from the directed buffer (step B-2). 
Read receive-port ID is used as a keythe bridge group table 41 is searched (Step 
B3)and the bridge group to whom the port which received the packet belongs is 
identified (step B4). When there is no port applicable to the bridge group table 41 it 
progresses to Step B30 as an input from injustice or the port which is not set 
upand a packet is canceled. 

[0030]When there is a port applicable to the bridge group table 41 address 
learning-tables 42 m (m= 12....n) corresponding to the bridge group who identified is 
chosen by the table memory 4 (step B5). It is confirmed whether a two-layer 
transmission source address is used as a keyretrieval processing is performed to 
the address learning-tables 42 m (step B6)and there is any applicable entry (Step 
B7). If there is no applicable entryan entry will newly be generated and address 
learning processing which registers a two-layer addressreceive-port IDand an age 
counter initial value will be performed (Step B8). If there is an applicable entrythe 
update process of the entry which sets receive-port ID again and resets an age 
counter to an initial value will be performed (Step B9). Since address learning- 
tables 42 m is independently managed for every bridge group at this timethe same 



address may exist in a different bridge group simultaneously. This entry can be 
independently performed for every bridge group. 

[0031]Nextit judges whether a two-layer destination address is a broadcast 
address (Step B10)and if it is a broadcast addressit will jump to Step B20. If it is 
not a broadcast addressa two-layer destination address will be used as a 
keyaddress learning-tables 42 m identified previously is searched again (Step 
B11)and the existence of an entry is judged (Step B12). Since the address 
concerned is a non-learning state when an entry does not existit cannot be 
determined to which port a packet is outputted. Thereforein order to perform flood 
processingit progresses to Step B20. Since the port where the terminal of the 
applicable two-layer address was connected can be uniquely identified when an 
entry existsreceive-port ID learned by address learning-tables 42 m is set to 
output port ID of a buffer (Step B13). 

[0032]Nextset port ID judges whether it is the bridge group ID used as the virtual 
interface to the routing processing means 5 (Step B14). Since it is not routing 
processing means 5 going but is LAN control means 1 going if port ID is not bridge 
group IDqueuing of the pointer to a buffer is carried out to the transmitting buffer 
queue 9 (Step B15)a Request to Send is carried outand it returns to Step B1. 
Since it is routing processing means 5 going if port ID is bridge group IDqueuing of 
the pointer to a buffer is carried out to the receiving buffer queue 10 (Step B16). 
[0033]. [ whether a two-layer destination address is judged at Step B10 to be a 
broadcast addressand ] When judged with the entry which is in agreement with an 
address two-layer address at Step B12 not existing in learning tablesall the ports 
belonging to the same bridge group are set to transmit-port ID (Step B20). Nextif 
it judged whether the bridge group would have forbidden connection with the 
routing processing means 5 by the user set (Step B21) and has forbiddenit will 
progress to Step B26. If connection with the routing processing means 5 is not 
forbiddenit is vacant from the free buffer queue 7and a buffer is hunted (Step 
B22)It is vacantthe packet which received is copied to a buffera duplicate is made 
(Step B23)bridge group ID is set to transmit-port ID of the newly reproduced 
buffer (Step B24)and queuing of the pointer is carried out to the receiving buffer 
queue 10 (Step B25). And queuing of the pointer to an original packet buffer is 
carried out to the transmitting buffer queue 9 (Step B26)and it returns to Step B1. 
[0034]Since the packet which was not able to identify a bridge group in step B4 
cancelsit initializes a buffer (Step B30)carries out queuing of the pointer to the 
free buffer queue 7 as an empty buffer (Step B31)and returns to Step B1. 
[0035]Aging processing is performed for the bridge processing means 3 a fixed 
time cycle independently of study of a packetand relay processing for the control 
of maintenance of the address learning tables 42. Aging processing is the function 
to delete the old entry which carried out fixed time lapse in the entry memorized 
to the address learning tables 42. 

[0036]The aging processing of the bridge processing means 3 is explained using 
drawing 5 . An aging processing program is started by the interval timer etc. with a 
certain time interval. If startedthe address of the address learning tables of the 



beginning of two or more address learning tables 42 of the table memory 4 will be 
set up (Step B50)and the age counter of the entry which read and (Step B51) read 
the entry in order will be added one time (step B-52). Although this example is an 
example of realization in a forward counterits backward counter is also 
theoretically equivalent. 

[0037]Nextit is inspected whether an added result is equal to the acceptable value 
(maximum time of the entry maintenance defined beforehand) of an age counter 
(Step B53)It is equalor in being largeit deletes the entry concerned (Step B54)and 
in being smaller than an acceptable valuean added result is written in a table and it 
updates an entry (Step B55). 

[0038]It judges whether there is any next entry (Step B56)and if there is an entryit 
will return to Step B51. If it judges whether there are any following address 
learning tables if there is no entry (Step B57) and there are address learning 
tablesthe address to the entry of the beginning of the address learning tables will 
be set (Step B58)and it will return to Step B51. When the processing to all the 
address learning tables is endedan aging processing program is ended. 
[0039]Operation of the routing processing means 5 is explained using drawing 6 
and drawing 7 . The routing processing means 5 is periodicalor the receiving buffer 
queue 10 is scanned by interruption processing (Step CDand if there is no data in 
the receiving buffer queue 10it will repeat Step C1. If the receiving buffer queue 
10 has datait will read (Step C2)The two-layer header unit of receiving packet 
data is referred to from the address to the read receive bufferlt judges whether a 
packet is an ARP request or an ARP reply from the two-layer protocol type field 
(Step C3)and if it is an ARP packetit will progress to Step C30 and ARP reception 
will be performed. It inspects (Step C4)if it is not the protocol currently 
supportedhe will follow to Step C20 whether if it is not an ARP packetit is the 
network layer protocol which the protocol type of the packet concerned is 
supporting by the routing processing means Sand cancellation processing of a 
packet is performed. 

[0040]If the protocol type of the packet concerned is the protocol currently 
supported by the routing processing means 5a three-layer protocol header will be 
read and checked (Step C5)and it will be inspected whether it agrees on the 
existence of the abnormalities of a headerand the conditions of routing (Step C6). 
When a header unit has abnormalitiesor when the conditions of routing are not 
fulfilledit progresses to Step C20 as routing being impossibleand cancellation 
processing of a packet is performed. Since routing is possible if it has agreed 
without abnormalities on the conditions of routingA three-layer destination 
network address is used as a key (Step C7)the routing table 61 of the table 
memory 6 is searchedand a next hop network layer address and the interface 
identifier which should be outputted are obtained (Step C8). Heresince an 
interface identifier identifies the virtual interface between the bridge processing 
means 3 and the routing processing means 5 for it and one exists at a time for 
every bridge groupbridge group ID may be used for discernment. 
[0041]When it confirms whether there is any network address entry which 



searches the routing table 61 and corresponds (Step C9) and there is no 
applicable network address entryit progresses to Step C20 and cancellation 
processing of a packet is performed. If there is an applicable network address 
entry and a next hop network layer address is obtainedthis will be made into a 
keythe ARP table 62 of the table memory 6 will be searchedand a corresponding 
two-layer address will be gained (Step C10). It confirms whether carry out the 
cash advance of the two-layer address to the ARP table 62 (Step C1 1). When the 
cash advance of the two-layer address has not been carried out to the ARP table 
62it progresses to the ARP processing specified for every classification of the 
network after Step C40. 

[0042]When the cash advance of the two-layer address is being carried out to the 
ARP table 62The gained two-layer address is made into an addressa two-layer 
protocol header is generated by making into a transmitting agency two-layer 
address the two-layer address assigned to the routing processing means 5a buffer 
performs ene capsule processingand assembly processing of a two-layer packet is 
performed (Step C12). Nextin order to show whether the bridge group of bridge 
processing means 3 throat is passed from the routing processing means 5bridge 
group ID is set to receive-port ID (Step C13)Queuing is carried out to the 
transmitting buffer queue 1 land it transmits via the bridge processing means 3 
(Step C14)and returns to Step C1. 

[0043]Packet cancellation processing initializes a packet buffer (Step C20)by what 
(Step C21) the pointer address to a buffer is returned to the free buffer queue 7 
forcancels a packet and returns to Step C1. 

[0044]The packet which needs address solution processing in ARP 
processingQueuing of the buffer address concerned is carried out to queuing for 
every next hop network address (Step C40)It is vacant from the free buffer queue 
7a buffer is hunted (Step 41)and the ARP request packet which set the next hop 
network address concerned to the buffer as a target is generated (Step C42). 
Bridge group ID is set to receive-port ID (Step C43)queuing is carried out to the 
transmitting buffer queue 1 1 transmission of an ARP request packet is required via 
the bridge processing means 3 (Step C44)and it returns to Step C1. 
[0045]When judged with it being an ARP packet at Step C3it confirms whether a 
receive packet is an ARP reply (Step C30)and if a receive packet is not an ARP 
replyit will progress to Step C37. If a receive packet is an ARP replythe ARP table 
62 will be updated (Step C31)It is confirmed whether scan the buffer by which 
queuing is carried out from queuing of the target network address concerned (Step 
C32)and the buffer by which queuing is carried out exists (Step C33). 
[0046]If there is no buffer by which queuing is carried outit will return to Step C1. 
If there is a buffer by which queuing is carried outtwo-layer encapsulation will be 
performed (Step C34)Bridge group ID is set to receive-port ID (Step C35)queuing 
is carried out to the transmitting buffer queue 1 1 transmission is required via the 
bridge processing means 3 (Step C36)and it returns to Step C32. Since it will 
mean that all the transmission buffers of the ARP processor limited addressed to 
the network address concerned were processed if the processing after Step C32 



is repeated and a buffer is lost to queuingit returns to Step C1. 
[0047]Since a packet is an ARP request if a receive packet is not an ARP reply at 
Step C30It **** that a target network address is a network address of the routing 
processing means 5The ARP reply packet which set the two-layer address is 
created to a receive buffer (Step C37)The bridge group ID included in transmit- 
port ID of the request is set to receive-port ID (Step C38)queuing is carried out 
to the transmitting buffer queue 1 Uransmission is required via the bridge 
processing means 3 (Step C39)and it returns to Step C1. 
[0048] 

[Example]Nextthe example of this invention is described in detail with reference to 
drawings. 

[0049] Drawing 8 is a figure showing the structure of the packet buffer in one 
example of this invention. Drawing 9 is a figure showing the structure of the bridge 
group table in one example of this invention. Drawing 10 is a figure showing the 
structure of the address learning tables in one example of this invention. Drawing 
1 1 is a figure showing the structure of the routing table in one example of this 
invention. Drawing 12 is a figure showing the structure of the ARP table in one 
example of this invention. 

[0050]The MAC function which the LAN control means 1 shown in drawing 1 is 
provided with Etherneta token ringetc. as two or more physical LAN interface 
portsand communicates a packet between LAN segmentslt has buffer management 
functionssuch as supply of the buffer for reception to a MAC functiondelivery of a 
transmission bufferand taking over of a received buffer. A MAC function performs 
data transfer between a buffer and a LAN linecodingcareer controletc. 
LSI is provided based on the specification specified to 802.3802.IEEE5 
standardANSIa FDDI standardetc. for every LAN classification. 
Herethe case where the Ethernet of 12 ports is used is explained. 
[0051]The LAN control means 1 hunts an intact empty buffer from the free buffer 
queue 7 by an initial stateand it is specified that it uses a constant rate of empty 
buffers for 12 ethernet controller LSI as a buffer for received-data 
storingrespectively. 

[0052]If packet data are received from LAN segmentsthe receive buffer pointer 
with which ethernet controller LSI is specified will be seenand the DMA transfer of 
the received data will be carried out to the address of a receiving buffer memory. 
Received-data management informationsuch as existence of a transmission result 
and an erroris set to a registerthe temporary memory for buffer processingsetc. at 
the time of a reception end (end of transmission)and advice of receipt is sent to 
the LAN control means 1. If advice of receipt is detectedthe ethernet controller 
which received by hunting an empty buffer again from the free buffer queue 7 will 
be supplemented with the LAN control means 1. Nextafter checking whether there 
is any error in a receive packetthe receive-port number which shows the thing 
from which physical LAN interface port advice of receipt is is written in the 
receive— port ID field in a receive bufferThe address pointer to the receive buffer is 
loaded into the receiving buffer queue 8. All the cue (the free buffer queue 7the 



receiving buffer queue 8the transmitting buffer queue 9the receiving buffer queue 
10the transmitting buffer queue 1 1) is realized by the memory of a first-in first- 
out (FIFO) method. 

[0053]When an error occurs at the time of receptionthe receive buffer concerned 
cancels a packet by not loading into the receiving buffer queue 8but initializing the 
receive-port ID field in a bufferconsidering it as an unused stateand loading into 
the free buffer queue 7. 

[0054]If a pointer is detected to the transmitting buffer queue 9the LAN control 
means 1 will be read one and will process the Request to Send from the bridge 
processing means 3. If a transmission buffer pointer is read into the LAN control 
means 1 from the transmitting buffer queue 9He lets know the address of the data 
division which should inspect transmit-port ID in the transmission bufferand a 
transmission buffer should transmit to the ethernet controller corresponding to all 
the applicable portsand a transmission start command is published. And the LAN 
control means 1 specifies a transmitting buffer address as the MAC function to 
manageand applies transmission start. 

[0055] Ethernet controller LSI by which transmission start was carried out carries 
out the DMA transfer of the data to a LAN line from the packet memory 2 with 
reference to the buffer address containing data. When transmission is completed 
normallyeven if the completion of transmitting is notified to the LAN control 
means 1 and it resends the number of times of regulationin not ending normallyit 
notifies with the result of an error. The LAN control means 1 releases a 
transmission buffer by initializing the inside of a buffer and loading into the free 
buffer queue 7when the completion of transmitting or a transmission failure has 
returned to all the ports specified as transmit-port ID. 

[0056]Two or more LAN interfaces are divided into some groupsand the bridge 
processing means 3 manages them. Although each group is called a bridge group 
and relay processing is performed by bridging here between the LAN interfaces 
which belong to the same bridge grouprelay processing is not performed among 
different groups. This function can constitute what is called virtual LAN in a LAN 
connecting apparatus. 

[0057]In the LAN connecting apparatusa bridge group's setting out is held as 
information which the employment person set up a priori to the bridge group table 
41 showing beforehand the conversion table of a port number and a bridge group 
identification descriptor in drawing 9 . 

[0058]If the address pointer of a receive buffer is received from the receiving 
buffer queue 8the bridge processing means 3The destination MAC address (it is 
hereafter described as DA) of an Ethernet frame and a transmitting agency MAC 
Address (it is hereafter described as SA) are discriminated from the packet data 
field in a receive bufferand receive-port ID is read from a receive-port ID field. 
Since the received port number is written in receive-port IDthis is made into a 
keyThe bridge group table 41 in the table memory 4 is searchedthe bridge group 
identification descriptor to which a receive packet should belong is obtained from 
the received port numberand a bridge group identification descriptor is written in 



the bridge group identification descriptor field in a buffer. 
[0059]Nextthe bridge processing means 3 chooses from the table memory 4 
address learning-tables 42 k (k= 12....n) of the MAC Address corresponding to the 
bridge group identification descriptor obtained from the bridge group table 41. If it 
is the packet which received from the port lit will recognize belonging to a group 
"A" andspecificallyaddress learning-tables 42 k corresponding to a group "A" will 
be chosen from the bridge group identification descriptor field of the bridge group 
table 41. And it is [ whether SA is read from received dataSA is used as a 
keyaddress learning-tables 42 k is searchedand the entry of SA existsand ] ** BE 
**. 

[0060]As shown in drawing 1 0 the structure of the address learning tables 42 is the 
structure of holding a MAC Addressa port identification numberand an aging 
counter as an entry. 

An entry is dynamically generated by learning processing. 

If the MAC Address entry of the same value as SA is already generateda receive- 
port number will be set to a port identification numberan aging counter will be 
reset to an initial valueand a MAC Address entry will be updated. If there is no 
MAC Address entry which is in agreement with SAan entry will newly be 
generateda receive-port number is similarly set to a port identification numberand 
an initial value is set to an aging counter. 

[0061]The update process of the address learning tables 42 according [ learning 
processing ] to a MAC Address is said here. When the packet which received 
belongs to other bridge groups in learning processingthe address learning tables 42 
of a MAC Address to search serve as address learning-tables 42 k corresponding 
to the bridge groupbut. Operation becomes being the same as that of other bridge 
groups' address learning-tables 42 } (j- 1 2....nj!=k). 

[0062]An end of the study to address learning-tables 42 k of a MAC Address will 
perform switching processing. Switching processing reads DA field from the inside 
of received datauses DA as a keyand searches address learning-tables 42 k . 
Selection of address learning-tables 42 k to search is the same as that of the time 
of learning processing. 

[0063]When a MAC Address entry equal to DA is foundan aging counter is 
checkedand if it is a value smaller than a terma port number entry will be read 
from a table. The read port number is used as a keythe bridge group table 41 is 
searchedand it checks that the port number concerned belongs to a bridge group 
"A." Since it is learning according to a group at the time of learningthere must be 
no disagreement in principle and processing of this search can also be omitted. 
[0064]Nextit sets to the transmit-port ID field in a buffer by making the gained 
port number into a transmission destinationand pointer information is loaded into 
the transmitting buffer queue 9. 

[0065]Since a destination host's connecting location cannot be understood by un- 
learning when the MAC Address entry which is in agreement with DA does not 
exist in MAC Address learning-tables 42 k it is necessary to perform flood 
processing which transmits to all the ports which form the same bridge group. 



[0066]As well as flood processing when DA is a broadcast address and a multicast 
addressit transmits to all the ports in the same bridge group. In this caseall the 
lists of ports which should transmit must be set to transmit-port ID of a buffer. 
Thenpointer information is loaded into the transmitting buffer queue 9. 
[0067]Usuallyif one transmit port is decidedswitching processing will be 
performedbut there are some exceptions. Since it is not necessary to act as 
intermediary when the transmit port obtained with address learning tables is the 
same as a receive porta packet is canceled. When bridge group ID is contained as 
a portthe virtual interface between the built-in routing processing means 5 is 
meantpointer information is loaded into the receiving buffer queue 10 in this 
caseand a packet is passed to the routing processing means 5. This is also the 
same as when bridge group ID exists in the list of ports which should transmit by 
flood processing and processing of broadcasting. 

[0068]A packet is canceledwhen a transceiver port is the same or the two-layer 
error of a receive packet is discovered. In canceling a packeta buffer is initialized 
and it loads pointer information into the free buffer queue 7. 
[0069]If fixed time lapse is carried out after each entry of the address learning 
tables 42 is learned at the end according to the IEEE802.1D standardit becomes 
invalid and must be deleted from a table. By a timer interruptaging processing is 
started periodically and maintains the aging counter of each entry of the address 
learning tables 42. For examplewhen the earned hours of the address learning 
tables 42 are set to after-study 30 seconds and the cycle of a timer interrupt is 
made into 1 secondaging processing is started by one second bit and adds an 
aging counter about all the entries of the MAC Address learning tables 42 "1." If 
the initial value of aging time is set to "0"the entry which passed over earned 
hours can be identified and deleted after summing processing by deleting from a 
table the entry for which the value amounted to "30/' If again learned during aging 
addition advancean initial value "0" will reset. The earned hours of a MAC Address 
entry can be fluctuated to one second bit by changing an initial value. If the start 
cycle of timer processing is made smallthe resolution of table aging processing can 
be made finebut it must take into consideration that many CPU time is used for 
table processing. 

[0070]In this examplea bridge group is first discriminated from the receive port of 
the received frameand it is learning and searching to the MAC Address learning 
tables 42 independently for every bridge group. Thereforeeven if the terminal 
which completely has the same MAC Address exists in the port subordinate 
belonging to the port subordinate belonging to a bridge group "A"and a bridge 
group "B"Since the MAC Address entry which learns at the time of reception and 
is generated is independently generated by MAC Address learning-tables 42 k and 
MAC Address learning-tables 42 jThe MAC Address entry of two terminals does 
not need to become possible [ existing simultaneously ]and does not need to be 
conscious of the existence at all in switching processing. 

[0071]The routing processing means 5 has the routing table 61 shown in drawing 
1 1 in the table memory 6in order to perform the channel selection processing. The 



routing table 61 stores the variety-of-information table which is set up by the help 
from the exterior or is dynamically set up by the higher-level protocol or an 
attached protocol. 

[0072]In order to give explanation of operation briefthe example of IP explains here 
the protocol in which routing of the routing processing means 5 is possiblebut the 
processing same also at 3 layered protocols in which other routing is possible is 
theoretically possible. 

[0073]The routing table maintenance function which the routing processing means 
5 of IP makes channel information the routing table 61 by the dynamic routing 
protocol which notifies contiguity hostssuch as RIP and OSPFof its channel 
informationand suits themand carries out control of maintenanceThe path control 
function to perform path control according to the channel information of the 
routing table 61 and to provide the relay operation in three layersProgrammed 
control realizes the ARP function which solves the destination network address of 
three layersor a next hop IP address to the hardware address below two-layer 
[ which is represented by the MAC Address ] at the time of packet transmission. 
[0074]CPU and hardware environmentas forthe routing processing means 5 runs 
may be CPU which became independent of the bridge processing means 3 
independently even when it was common. 

[0075]The bridge processing means 3 of this example registers beforehand the 
hardware address of at least one routing processing means 5 into the MAC 
Address learning tables 42 as a static entry which is not eliminated by aging. As 
long as the MAC Address of this routing processing means 5 is a MAC Address 
unique within a networkit may use the value common to each bridge group. It is 
considered that the port mapped by this MAC Address entry is a logical virtual 
LAN interfaceand I think that one exists at a time for every bridge group. A special 
number is beforehand assigned to this interface and it distinguishes from a 
physical LAN interface port to it. Like [ this virtual LAN port number ] a physical 
LAN portsince a bridge group is constitutedit is set to the bridge group table 41. 
The entry of the bridge group table 41 is extended by the number of virtual LAN 
ports (bridge group number). In this examplethe example which uses bridge group 
ID for a virtual LAN port number explains. 

[0076]Since the output to a virtual LAN port sets bridge group ID to an output 
port ID field and the bridge processing means 3 loads it into the receiving buffer 
queue 10AII the packets addressed to a MAC Address that the routing processing 
means 5 has also by the case from which bridge group are passed from the one 
receiving buffer queue 10. 

[0077]Since the routing processing means 5 differs in an output port ID value for 
every bridge groupit recognizes the difference in a group using it. Thereforeas an 
interface which carries out routingthe routing processing means 5 recognizes not a 
physical port but a virtual LAN port numberand performs routing processing 
between virtual LAN ports. 

[0078]If the receiving buffer queue 10 is not emptythe routing processing means 
5After taking out a receive buffer pointerrecognizing IP packet header field out of 



a packetinspecting a formata versiona header checksumetc. and authorizing that it 
is a packet in which regular routing is possiblea destination network address is 
extracted. The extracted destination network address is used as a keythe routing 
table 61 in the table memory 6 is searchedand the virtual LAN port number for 
reaching a next hop IP address and its IP address is gained. If a destination 
network address is IP subnet connected to self as a result of searchinglet the 
destination network address in a packet be a direct next hop IP address. If routing 
is possible via another routerthe IP address of the router will be recognized as a 
next hop IP addressAfter writing in the necessary part in IP packet header and re- 
calculating a checksumthe destination network address or next hop IP address of 
a direct route is used as a keyand the ARP table 62 shown in drawing 12 is 
searched. 

[0079]If the MAC Address (hardware address) corresponding to an IP address 
(network address) exists in the ARP table 62Insert the MAC Address of search 
results in DAact as ** people of the MAC Address beforehand assigned to SA at 
routing processing means 5 exclusive useand an IP packet is encapsulated to a 
two-layer Ethernet MAC frameAfter setting up packet length etc.bridge group ID is 
set as a virtual LAN port number as receive-port IDand it loads into the 
transmitting buffer queue 1 1. 

[0080]When the ARP table 62 does not hitit is vacanthunt a buffer and an ARP 
request packet is generatedA next hop IP address is put into a target IP address 
to solveSet a broadcast address as DAinsert the MAC Address assigned to SA at 
routing processing means 5 exclusive useand an IP packet is encapsulated to a 
two-layer Ethernet MAC frameAfter setting up packet length etc.the virtual LAN 
port number obtained as receive-port ID at the time of routing table 61 search is 
setand it loads into the transmitting buffer queue 11. 

[0081]An ARP reply is returnedand as for the IP packet which was not able to be 
solved on the ARP table 62transmission is postponed until the MAC Address to 
which a next hop IP address corresponds is solved. 

[0082]When the course to the abnormalities or address of the contents of a 
packet does not exist in routing processingrouting processing is stoppedthe buffer 
concerned is initialized and it returns to the free buffer queue 7. 
[0083]It is read by the bridge processing means 3the buffer pointer loaded into the 
transmitting buffer queue 1 1 chooses a bridge group with reference to the 
receive-port identifier set in the buffersearches applicable MAC learning tables 
and determines the physical port which should be outputted. This procedure is 
completely the same as the case where a packet is received from a physical port. 
[0084]Also in the ARP table 62 shown in the routing table 61 shown in drawing 
1 land drawing 12 aging processing is performed by the same algorithm as the aging 
processing of the address learning tables 42 of the table memory 4and an old 
entry is deleted. 

[0085]In this examplealthough LAN connected to the LAN control means 1 was 
assumed to be Ethernetif it is LAN with the same hardware address systemi.e.LAN 
which performs relay exchange by a MAC Addressa switch is theoretically possible 



also for what kind of LAN. 

[0086]For exampleLAN of the LAN emulation Client specification of 
IEEE802.3IEEE802.5FDDIand ATM Forum may be intermingled by the LAN control 
means 1. 
[0087] 

[Effect of the Invention]In the inter LAN connection device of this invention the 
1st effectUsing a local MAC AddressI hear that the setting variation by the side of 
a terminal can shift to the virtual LAN environment where the inter LAN 
connection device of this invention provides the conventional physical LAN 
segmentsincluding a local address or the kind of protocol to be usedwithout 
carrying out at alland it occurs. 

[0088]The reason maintains the address learning tables of a MAC Address 
independently per two-layer bridge group who constitutes virtual LANWhen a 
bridge processing means makes learning processing perform to address learning 
tables at every [ to which a packet belongs ] bridge group (virtual LAN)When 
bridge groups (virtual LAN) differAre simultaneously manageable with separate 
address learning tables as a terminal in which the same MAC Addresses also 
differlt is because it becomes unnecessary to guarantee the unique nature of the 
MAC Address covering between each bridge groupwhat is necessary is to 
guarantee the unique nature of an address only within virtual LAN and this serves 
as a view equivalent to the conventional physical LAN segments. 
[0089]I hear that the pliability of virtual LAN setting out increases and the 2nd 
effect can control network costand there is. 

[0090]The reason by adding the identifier of virtual LAN as an interface in the 
same deviceand multiplexing connection between a bridge processing means and a 
routing processing meansSince the connection with a routing processing means is 
restricted by only the size of the table which the number of bridge group IDs only 
increasesand software generates purely even if it fluctuates the set number of 
virtual LANIt is because extension of the hardware of a routing processing means 
and the change of connection accompanying the change in the set number of 
virtual LAN become unnecessary. Namelythe address pointer information on the 
buffer which stored the packet which received using port ID between the bridge 
processing means and the routing processing means is deliveredlt is because it 
multiplexes to a receiving buffer queue and a transmitting buffer queue physically 
and the virtual LAN port inside an inter LAN connection device is realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the inter LAN 
connection device in the 1 embodiment of this invention 

[Drawing 2] The flow chart which shows operation of the LAN control means in 
drawing 1 



[Drawing 3] The flow chart which shows operation of the bridge processing means 
in drawing 1 

[Drawing 4] The flow chart which shows operation of the bridge processing means 
in drawing 1 

[Drawing 5] The flow chart which shows operation of the bridge processing means 
in drawing 1 

[Drawing 6] The flow chart which shows operation of the routing processing means 
in drawing 1 

[Drawing 7] The flow chart which shows operation of the routing processing means 
in drawing 1 

[Drawing 8] The figure showing the structure of the packet buffer in one example 
of this invention 

[Drawing 9] The figure showing the structure of the bridge group table in one 
example of this invention 

[Drawing 10] The figure showing the structure of the address learning tables in one 
example of this invention 

[Drawing 1 1] The figure showing the structure of the routing table in one example 
of this invention 

[Drawing 12] The figure showing the structure of the ARP table in one example of 
this invention 
[Description of Notations] 

1 LAN control means 

2 Packet memory 

3 Bridge processing means 

4 Table memory 

41 Bridge group table 

42 t - 42 n address learning tables 

5 Routing processing means 

6 Table memory 

61 Routing table 

62 ARP table 

7 Free buffer queue 

8 Receiving buffer queue 

9 Transmitting buffer queue 

10 Receiving buffer queue 

1 1 Transmitting buffer queue 
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7 1 -Xfr 6§ffi Lfc/ Vr v r- ©jSSfsTC 2H7* KUXt 
K^»©L AN-O^-^i-X^d-SfDiSM^ y h£ 
gfSLfcL AN-f>£-;7x-X<!: CQfflSr— ^JWF.SStft 



CDL A NY>^-'7x-XCOcp*i''eK5a5t2®7' KUX 
lc*tf&*"* L AN-f >^-7i-X?-1t^LT, 
fclSL AN'O'S'-T'x-XKcD^EA^y r-^**KL 
TiMai-f^L ANXY7fV^\7glT$oT> tS5 
lC«f «Rrtt*R*«kfl!) LAN -f i-X^fiiclc 

^y y y^ii/-y*#u a««©^y yW^-yo 

[0 0 13] ZOfctb. &7'iJ>y~J<flls-7'?$lz*>tcZ> 
M A C7 KUXOa^— ^tt*«BEr*«8W3B { *< % 
3o -T^^"5> /^— ^^/UL AN»C?43lLfc7' KUX 

^;U*lt»-r*©T, /\'-ft/HAN "A" 
T-ffifflTrnT^fcMACT 7 "0 0-0 0 

-4 c - 1 2-3 4-5 6" ©IVM-I^It 1 -^!/ 
AlC7?ffi-r^i*lC M'-ftJl/LAN "B" IC "0 0 
-0 0-4 c - 1 2-34-56" :£&oaiB;fcfr \° 
yv^gftLT^ ^Sx-^UAWXVhyiiKW 
SSltr. Ifr/tlcgsgx-^l/BtC "0 0-0 0-4 c 
-12-34-56" (DXVr-y £fiS* 

LfcA^Ts M-ff/l/LAN "A" lC$ij||*tvT 
?fc "00-00-4C-1 2-34-56" 

/\-ft;l/LAN "B" T¥gLfc#- htCJI 
li'nT/x'-^-fryUL A Ntfg&^fc&tcfifc^Ti-ft^^ 

[0 0 14] ±I3*Sl^fl)L A NNMMSIBUx 
^ L A N -f > - 7 x - X «•« X % OfmH-f > - 

;U-ycod^tO* 1 <D^y 'y*??i\/-7£m2<D7>J >y 
a J <?)i>-y£<DT& Tbu I B/ ^*f-S f *W ^ <t * tc M\ 

is««<osss-r v - 7 x - x cci o % omm i y y 

5?^/U-y tRJS 2 (DZf'J "J *J?l\/-7£&PmT&n 
3 osttS-f »-7i-7tf, HuSB^y f*;«l*8i: 

*-7i-7.<D#-r- I D^ffl^TR/\>-v h*«MftL 
fc/ W77W K >^ If $B£§tt;rf Citf 
T*^o SuIB«lit^iilS'rv-S'-7x-X<D^-6cOHul3 

^3 (Dmm-(y^-y^-xt\ mzyj •> 5^»a#s 

NYV^-71-X^-h I D£/l^Titu!B/\>-;/ h 
L fcn* y 7 t^v^T 7 K [y X Z If fg£g tti8 
"Ti^tcli, gff / ^y 7 7 * a - $ fcli jUffl/ b77t 

[0 0 1 5] ZLCDtc&s M'-^-V^L ANC0±t;IElC*|li: 



(4) 



ftfflW- 1 0-9 3 6 1 4 



£8Sli7'J I DcDISti^iiJin-r^/c^TS^ 

KJ:-3T©a*J»*ft, «rfcft/\- K^xT'fDigfa-'Mg 
[0 0 16] 

[ftHtDfcnoHftB] ^iCs *«*o*»<Dmtttc-3t"' 

[0 0 1 7] 01 lis *«R8(0— **©Jg«lC*5tt* L 
ANniBittSIKDWaSST^Py^HTft*. 02 
lis H1 1 icfctt* L ANi»fa«5»tt«5!r7n-f 
r— 0 3~0 5lis 0 1 (casttfc^'J 'V 

ia 7 lis 01 icfcit^/u-x f yy&m^&nmttTn 

t7D-ft- KTS^o 
[0 0 18] El 1 ^fflO^T*^B^O)-||fiSs7)B«|c7)«fi!6 

[0 0 19] 01 IC^L/cL ANRMHftKiltit LAN 

*jiai#isi <ts /\>->- h^^u 2 is ^'j-y-^sa^s 

3<ts 7'Jyviiaa3MS:3<D7 1 -7;l';>< : EU4is IV- 

=r<< >-7'5QiS#S5 is ;i/-x-r v^saa^fSscET 1 - 

TVM^'J 6 is 7U-/h77*2-7<!: > LANftJ 
©3M£ 1 <t^ U >y -7Saa#l8 3 i <D ?S (O&iSJ .777+ 
a - 8 J: tf aSfll A" y 7 7 * x - 9 i % 7' U -y v> SBS# 

x-1 OfcJ:0 : £HlM-y77*x-1 1 i£Wr£>raJ52 

[0 0 2 0] L AN»JtP#&1 lis fc»c7)LAN<V?. 
-7i-7s*ffimLAN-0^-7i-7ffl/\>7 

i£DF^TS§«-r^o 7U-yv ; Saa#l&3lis /<^7 h 
2©/\°7--y hr- fr^JlTTUXlcfieoTx- 
*U>7H (2/1) t—^)V/-^JA 

its ^yy5;iQa#S3ti««*>«saft©/t»t!:» hubs 
■< > y$aa#® 5 lis 7' u * s^jaa^a 3^6 wt*-* 

fc/\°7-'y hf-^*/^7 h*^E'J 2±?3i*y h*7 
-IT KUXKftoT;!'— ^-r v-?"r^» f-7;Mt 

y 6 lis /u-x-r v^»a*«5tf*iB!saftr*fc46<D 
31^7 h^-^KuxttSB^teforrSo 71J-/.7 

7 7*x-7lis 3MMttlM)A7777 
-T£o §11/^7 7*2-8^ L A N $iJSJ#S 1 6" 6 
7'J «y v>'SaS#lfi3 icgltM'-y 777 KUX£3l*jg 
"To 5M{IA-y7 7*x-9lis 7"y •y-7$aa#f8:3frS 
LAN ftJfc|l#£S 1 lc3Mffl/ t»777K UX^ I «3W. 
Sfl/\"777 + i-1 Olis 7U •y-7$aa#®3frS/U 
- x -f > y «Q9#R 5 lc Sil A' -y 7 7 T K U X * 3 1 * » 

r. £11/^77*2-1 His iu-^-f>y*aa#« 
5 & s 7 y -y ->»a#a 3 icani / ^7 77KU7*?i 



[002 1] x-X/M^'J 4lis SLAN-fy^-7 

i-x©*- ho^ti^nsffia^y -y 5>?***»<*> 

7'y v5>y/l/-7®3S(D^rftjWcffly ST*7y -y 
5?^ib-7*y-7*;l/4 1 is vi?<f)V-7lz 1 o 

r3-p#?i-r^7 7 KUX¥S7 ; -7Vl/4 2n (n=1, 

2. ) t*«7l*«fiBtft^T^*. 7U-yv-^U 

-7lis 1 -ZXDL A NP^^artlCfc^TIWI— <OlK- 
ftiHAN i^35:s*-tl5'9Vl/-7 p Tfe ; 5<, 

[0022] 6iis m&vmmniu-T 

^y^T—flVt 1 is *-y h 1 ?— frT'KUXfc/X-K 
■7x7 7 7'KUXlC(B;*-r5/s:46a3ARP (7KUX»» 
7°Ph=i;l/) T-7;b6 2i:^5«fil4<!:%oru 

[0 0 2 3] &U:01 ~07 5ffl^T, USS 

[0 0 2 4] 02Sffll^Ts L ANM¥S1 OHM** 
KHIT*. L AN*'J'(SI#IS1 ^7^-^777 + 2-7 
fr6/\> y h^^ l J20S$y.7777 KUX£7\> I- 
LTs L A N-f>£-7i-7fr'=>§lIt~ ; i>^-£CDte 
*fl7ciLT-t-y h-T^. Uf7 7A 1) 0 SL AN'fV 
?-7x-Xfr6cDgffi£I£8!L (7f7 7A2) s § 
(S/N^-y h^tt^nTSfflft^TL/ci^lclis 7f 
7 7A1 OlCjltJo SIl^TLT^^lttllis &ffM' 
•y 7 7 * =l - 9 K /K'T > 7 s - £ #35 3 frSfr^ x -y 
Uf77A3) . 3Mft/ ^y 77 *a- 91^^ 
VJ-x-^^fc^i^lclis 7s7 1 -y7A2 0tc$tt> <> iH 
fg/ « -y 7 t- * a - 9 ic > t- * ftts. ^ i ? It lis 
3M<itHi6^ff-pfcL S I fr^jUffi^TtfJiM^ftTl^ 
frSMfi7^L (X7 77A4) s >Mfi^7iia« i 
tStiiS-ftfci^lClis X?7 7A 3 OlCilfeo JMffl^T 
iiSOtf^tB^+i&lxtUis X^-y T'A 2 lc^^, 0 

[002 51 X7 1 -y7A2lCfc^TL AN-fy$-7i 
-X6^§{lLfcx-^liil^L S I itZtltcL ANP 
VhP-5c7)«|figlCcfc^TX5 1 -y7A 1 TttySTSti 
fc/\°7--y h^t 'J 2 <D§fl/ \7 77tilDMA (?-f U7 

h/ : EU7'7-srX) ^iil?+lT*S»?ns LANWf 

s i Tmta^n^o lan *jffli#is 1 #»!5e7*tt a 

■TSis 7'J-/^y7 7*a-7^e.«f/clC^*/^y7 
7^/\>hLT (7?77A1 0) s Sfi/W7 7»«He 
ffl* h K^3r / ^y 7 7 / <-y 7 7 i LTffi 
?ELTs «lc*?K- Hc*ttffl<OBfi/^y 773S«— S6» 
5t^*n?>J:-7lfr5 (7t : 7 7a1 1) „ 
[0 0 2 6] *tc/«ry h«&SffittJ8*^x'y*L (X 
T77A1 2) s M°7--y htfjEWtcgfitftiTt''*^* 

^$ *:ii/\°T- -y h ©rtsiciny 6^th zntcm^ai. 

Xx-y7A3 1 icit^s /^ y h*mn?2>° Sfi Lfc 
/\°7--y h^IE^^/^'y hT-fc^it^lclis /\>-y h=& 
icDTK- h L/ccD*^±ttlc5ta6-t±^fc<S6tCs 

#-h(oaisiJ : ?*/^-y77©S'fi<K-h i Dic-t-y h-r 

5 (7T7 7A1 3) o ^lC§ffi/^y7 7'\(D7K-<>^ 



(5) 
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3#«3lcSW Ut7 7A1 4) o 
[0 0 2 7] X^-yX'A 3lCfc^Tj£fI/WX7'*:i.- 

9 iz#^>* nrcmsiza. &m#- h 

i d*msju sas(tiife#— htaaer* Ur'yyA2 
o) . asft/«y77'©ffiatc*rB;-rsa5«Jt?K-ha)L 

ANPV hP-^tc, /S'-y7 7'!b s 6x-'S! : &K^tbLT 
L A N -fe 9* V h IC >3ilS* /c46© a 7 > K 1 1 7 

A2D. Stf*^y7A2U:R*. 5Wi#-KM«R 

[0 0 2 8] X5 1 ->^A4lCfc^T^I^7jl5EP* ,i filtil 

h£D£«#5S7 LTcfrSfrfc^x -y 7 L U77 
7A30) s ^TLT^&tt+UiX^-yyA 2U:M£o 
h 5S7 LT^n«')M<f L/c/ b77 S-ttDB 

&7V-/K-y7 7lrn--7lC*=L — (>7'-?Z (X^-y 
7A3 2) „ 

[0 0 2 9] El3fcJ:t>'l2]4 5-ffi^Ts "7' 'J "J v'SQS^ 

ffl W * ttffl y &*K «fc -a T »«/ * 7 7* * a - 8 « j£ 
fL U77 7B1) s §HlM'yX7**a-8K7 r -2 
tffc+ltfgfi/^y 7 7- U tg^*tlfc 
/<777fr52iJ65t7 KUXfc<fctf2JI)MfixG7' Kb 
X*tt»2l7a hzwi/'vy^.tSfatf- h I Dt*m 
^tUf Uf77B2) „ BE^ttl Lfcgatf- h I D* 
+-lcLT7' , J'yv > ^U-^7 1 -^l/4 1 *&mL (X 
777B3) » h^gffLfc*- h-CDB-T^^'J 

777B3 OlCjt^ M^-y h^W^T^o 

[0030] <y^^;i/-yv 1 -^b4 1 icis^-r^ 

fa?%7Fl>7,^7—7'l\s4 2 m (m= 1 . 2, - 
-. n) *x-7lM*'J4TaHRT3 Ur-y^B 

5) . ^■057'KUX^7 1 -^l/4 2 l „ 2«k^1tc 
7 KUX^^-lcLTfillSSaS^T^ (X^-y^B 

6) v aSf5i> h 'JtfS5fr§fr?f i7 7t5 

U777B7) o mmtz^yto&zmmis. mtc 
ni-~jt)7>*V)mm*&m?%7 Kbx^H«s*R 

3 (7777B8) o ttSr*x>h'J««*n«» 56* 
#-h I D^mm-b-y hLTx-i/^r>>^^WSH1llc 
U-fe-y Hr*x>hU©SEff*ra*?T7 (X^yXB 
9) „ C<D<t^ 7'KUX^?^-X/U4 2 m liX'J-y 

•y -J7)l-7lzteffl—(D7 K UXtflUBStc^ft LT^S 



[00 3 1] ;:Wc2«^7'KUX#XP-K*i'Xh 
T'KUXfrSfrfcfJSL (7T77B1 0) , 7P-K 
^X h7* KUXTfctUis 7.777B 2 0fcS>> >7 
"T^c 7P- H'+tX K7 7 KUXT^lt1a«'2®5S5t7 T 
KUX£*-KLT, JfctcMffliJLfcy* KL/7^r-7 
/b4 2„ «Stf«JKL U777B1 1) . XVhUCD 
^fc^JJtf* Uf77B1 2) . XVHJtf^ftL 

7h? £fl>#- h IC t±i73-r 5 6^>*^-T 5 ' <h tfT?* 
t\ LfctfoT, 77 7 KS&il^T^fc&l^ X?7 7 

B2oicjtt% xvh'jft^fi-r^Jf^ici^ tts-r* 

5Ctm5©T\ 7Kb7?i7-7ib4 2 m IC^ 

ic-fe'y hfi. (7777B 1 3) o 
[0 0 3 2] ^K-tr y hLfc/K-h I Dfl«;l/— t 1 ^ >y 
5QS#iS 5 <NrofESg-< y^-7i-Xi*57' l J7-y7 
;U-7 I DT-fc^frSfr^Jirr* W7 7 7B1 

4) 0 <k— h 1 Dftyvvjyib-yy d 

ib-r-f >-7Sas#is 5 ff*T«s < l a N$ijffli#s 1 

fr * £ <7> T\ 1 K -y 7 7"N <D # -f > * * SHI A y 7 7 * 3. 
-9(t + a-<>"?L U7 7 7B1 5) , ^I^5RL 
TX^ y7°B 1 tCM3o #- h I D#7U V-7<fl\s-7° 

•y 7 7"N©?Kf V^S'SfS/^y 77+i- 1 0lc*a — 
•f U777B 1 6) o 

[0 0 3 3] 7777B10T'2i5a5t7KU7tf7P 
-K+A'T.hT'KUXtW^^+l^AV 7777B1 2 
T'?5^2g7 7 KUXlC-St-r^x>'h , J6^g7 i -7'Vl/ 

iv-yizm-?%£T(Dtf- y-zmm*- \~ i Dic^-y h 
■r^ (7777B20) „ wzyv-ywiv-yftfr- 

«»9^*W3eL (7tv7B2 1) , St±LT^ntf 
X7 1 -yyB2 6lCjttJo ;U-7i->^M ! ii#fS5'\W|g 
LTl^lttl«\ 7'J-/\'777 + 2-7fr5 
^/<777^/\>hL U777B2 2) . SflLfc 
/\°-7--y hfc^/W^lCPtf-LTfciaS^tl U7 
77B2 3) % »r7£lc^«L7c/^y7 7'OJIHl<K-h- I 
Dizyj v *J *>* )\*—7* I D^-t-y hL (7777B2 
4) . ^rSff/^y XT'* a- 1 OtC^a-O 

(X777B2 5) o ^LTv ^'J-y't;i/©/^ 
•y h /<«y X 7"\£0<K'< >$&mimJ W X 7* n- 9 tc* 
a— <>^'LT (Xx-yXB2 6) . 7777BHCS 

[0 0 3 4] X5 1 -yXB4tcJj^TX i ; yv>^/U-^ 
«»J-T * 3 1 tfTZKfr-otzJ \> >y h l*6S*-T 5 
/\"777*«]fflftLT U777B3 0) \ ^*/\~yX 
7iLT^y**7U-/<!777*J-7lC*2-'l' 



(6) 
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[003 5] *1t s ZTV-y "JjRmtt 3 IZitJ ^7 KO 
gag, «*'«SaataiHc--S^Hl«J(BT , 7 , KUX^Hir 
- 7; U 4 2 roit^Ba© fc<S6 tc x - i» VMMiz'fz o . 
x— »^5aStix T 7 KUX^g^-?^ 2K&3./C 
x > h >;cO*T— ^BfP^J®L/c*^x> h u*»JKsr 

[0 0 3 6] 05*ffll,^ ^U'yViQS^IftBOX- 

i?><?mm*mw?%<, x- >» > ^aas^p y^u,*, 

^-^VU^ty 4<E>*S&©7 7 KUX 
^1^-X;U4 2<Djg#J©7 7 KU7^f-7/K57K 
UX^IS^L Uf7yB5 0) v |il#lcx> MJ£I£ 
WUL Ut7?B5 1) , ^tUL/cXVh'JOX- 
1 finHf* Ux77B5 2) . ZOflJW: 
fiQSft 9 > * T4>mi0>JT» * f > * T^bBiS 

[0 0 3 7] ;*U:!)QW^#x-^;fcr>>£tf>rF§fii 
(*5*M;46ffi46fex>h'J«i#©»*BSIIB) <h3IL^ 

^CliSlgx>h'J*g'ML UT77B5 4) , ITS 

XVh'J^Mtr-r^) Uf77B5 5) , 
[0 0 3 8] &<DX> HJ#£3frSfr£¥U;£L Ur 
77B5 6) . x> h 'J)!)^Wi'Xf7yB 5 1 IZM 

xvi-ytffcttftfc^ &CD7 7 KUX^g^-^l/tf 
fcfcfrgfrfcWJSL Ur77B5 7) » 7Kl/X¥S 

8) , Xt7^B 5 1 icmZo 1kT<DT KUX^S^- 

[0 0 3 9] 06*5*0-1217^^1^. ^U-x-fVyjUi 

»» £ as « $ fc»ai y ii^sastc J; ^ t§«/ ^77+ 

n.- 1 O^tlL UfyT'CD v §ffl/\*777+ i 
-1 OlCx-^A^tttlliX^-y^C 1 £l*y3Sf. § 

iin-yx 7*3.-1 oicx-*#»*ii*»ii*ajLT (x 

f7 7C2) „ i^aiLfcglfM'-y:7 7''\CD7 7 KUXfr 
6 Sfi/ \> y hf-*©2i'\y 2'g|S£#f$ U 2M<D 

XX h£/it*AR P 'J^'fTfcSfrSjb^JJSL (7. 
T7 7C3) , ARP/^7ht$Wi'Xr77C3 0 
ICil^ ARPSflMGafcffS. hT*%tt 

5aS?S5T-y-<K- h LTV3*-y h-7— *Jf 7p ha 
Vl/Tfc^frSJb^SSL Ur7 7"C4) , V#-hL 
Tl^7°P h zwl/T&ttft«\ X5 1 77C2 0 Kit^s 

[0 0 4 0] Si£/\>-y KD^P hznUt"CZffr)\s— r 



i- >?Hm^&5 h LTt^yP h P/UTStl 

«\ 317P hP/U'vy ^I^iiJLT^i-y^L 

(D^mc^sj-r^^sA^^fi-r^ (7777C6) „ 

x-<>ypr«6T««OT\ 3 h-7-^7 7 KU 
X=£*-U:LT Ur7 7"C7) » f-7*JMi'J6C 
/U-T'-f V^f- 7;l/6 1 ^EtiSU h**?* 
•y h 1 ?-?/! T 7 FbX<htij73-r^$'r V^-^i-xiS 
»J?£*t#* U?7yC8) . CiIT\ 
-XfSES'm*? 1 ; ■yy«H#S3iil/-f-fvy*Hf 
IS 5 iKBHtfMSJa-f V* -7 x -XS-fS&J-r -St WTfe 

[004 1] V-9x-7VU6 1 ^SSLTKS 

h^-^T 7 KUXXV h ytffc£fr5fr:£^i 
77L Ux77C9) » BEST*** W-VTYKs 
XX> h- y^LMi^-tCti, X^-y^C 2 Olcjt^ /\° 
y-y HcDWiilSOiS^tTao Kl-T^^.<y h'7-'77 ,, KU 

U^*»/tS» 3tl^*-lC LTr-7/Mt'J 6 OA 
R P7-7>6 2^lgL. m-T^2S7 7 KUX^M 
*#f3 U77 7C10) o 217KUX$ARPt- 

6 2 ic^-v y ^v-yLTV^frgfr^i y ^ti 
U77 7C11). 217KU7*ARP5 : -7 , /l/6 
2lc^r-v y->>-?'L.Tl^^«^lcli, 7t77'C4 0 

h ^-^©asysicji^s-ti/iA R psasic 

[0 0 4 2] 2H7 7 KUX^A R PX-7VU6 2IC+-^ 
yi/yVLT^Zm-SlZlt. Ii#U2I7KUX^56 
rciiL, yU-7 1 'r->^«! i S#S5lC7 7 +J-'r>*n/c2S 
T 7 KUX*)H{l7c2@7' Kl/Xi:LT2iyp!-a/l/'\ 
■y^SfiKU /<-y7 7'Txvrj^'-fe;l/M ! S^Tt\ 2 
«crj/\>-y h05jfl*iz:TffllS€'^5 (7t7 7'C 1 
2) „ Wzi\,-T*>79lim¥®5frZ-7iJ'y*Jtm& 

is 3 ©£©7 y -y *j9i\t-7ic»-ttMzm*ittbizam 

I Dlc^y-y-^yyU-^l D^-tr-y hL U^-y 
7C13) , M/<77? + i- 1 1 iz^f-n. — r>-7 
U ^'J yv-ilQa^lSS^^LT^f^^oT U?7 

1 4) , X^-y^C 1 izMZo 
[004 3] /<l*v W&mtamii.. /«r7hK777* 
8J»HbL (7?77C2 0) . /\'-yX7"\C0#'r>->7' 
K U7*7 'J -I \" y 7 T * =l- 7 lc3S*p-r ^ (7r7 7 
C2 1) ^ilt^oT/N^-y h^-flS^LTx XfyT'C 

1 IC^^o 

[0 0 4 4] AR P5QSICJ3UT. T 7 K UXft¥;*5aS^ 
iMIft/^-y hlis aiM'7777Kl/7^7Xh+ 



(7) 
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V^-Vl 7 KUXftlc»"6fi9!JK*a— <y<? 
LT Uf7yC40) > -J*)-J\v77*3.-7fr% 
^$/\777^\VhLT (7x7^4 1) , ^<D/^y 

Uf77C42) o Sfi<K-h I DK^Jyi? 
^;U-y I D*-bv hLT UT77C43) s ttfi/t 
y^T^x-l Hc+a — O^LTx ^'Jyyifii? 
S3SftLTARP U^IX h/«ry HCDiS£fi€-S5RL 

[0045] Xt7^C3TARP/^7 hTS^tW 

m^ntcm-siats afl/^htfARPu^Tas 

htfARP'J ^-fTttttfttfX^y^C 3 7 icjttio 
Sfll/^y htfARP U^^TS^SSliA RPr- 
7;b6 2£M#rL U?77C3D N 
**y h'7-^7 7 KUXCD^-5^?'J^6 + iL-Yy^n 
T^£/W:77*£jtSL (Zr7^C3 2) , *x— < 

£ U777C33) o 

[0 0 4 6] ti-O^Tl^/^v yr&tzttti 

tiXT^yc i tcM^c *x — rv^*tiT^*/«y7 

7'3»»tltf2B*y-t;Wb*fif^ (7777C3 4) % 
7U7v>^b-7l D^gffi;K-h I Dte-tr^ hi U 
T77C35) % }&mJ\v7 7*ZL- 1 1 tC + x — r> 

T77C36) , Xt^^C 3 2KM£o Xf7yC3 

2 u»(owi«t* y & LT'fttnmct ^ 77tfs<s 

h'7-^7 7 FUX55C0ARP«l®#-6CD 
iMfi/^^^Z^TtoSJnfcCt^^^^T, X5^y 

i \zmz>o 

[0 0 4 7] XT7yC3 0T§ft/\>7htfARPU 
^^T5:tttl«V\>^ K*A R P U?XX hT*fc*<0 
T\ h r 7-07 7 KUX^;l/-7 1 ^>^5a 

2MT Kl/Xtty h Lfc A R P U^-f/W-y h£§ 
«/fy:mcfWlLT Ux77C3 7) > U^iXh 

h I DtC-fe % y h L Ut77C3 8) , £11/ \ 
777^1-1 HC^x—fV^U :/'JyS>«3#« 
3*^LT»fS*»«LT Uf7^C3 9) . X^y 
ZfC 1 tcM^o 
[0 0 4 8] 

[ftffiffl] mis *»W(D5l«fiy^^:ol^THB*#B8L 
[0 0 4 9] B8I1 *«W<0— ^Sfe^JtC*5^^/\°^r y 

X*Hf-7il/©IIS^tH?*«o 01 Hi. *5£ 



0£<D— USSflJ fc 33 * ; U- t 1 -r > ? x - ? cD»lifi€-^ 
TBT*So 01 2t*. *5glE<7>— WJU:Stt5AR 

p^-^;K7)«i3t*^-riaTa5*o 

[0 0 5 0] BIHC^LfcL AN»J«#g1^ *£3&<7) 

A NO^-7i-X/f- h £ LT<-^7 
K 'J LAN-b^VhtOXB 

r £ Sim m J ^7 7 7 SXffi/ t v 7 7* <Z>5 1 u 

H*3o MACttflgli. /(777<!:L AN \°\%&£.(DFS(D 

y> L ANSSJftK I E EE 8 0 2. 3, 8 0 2. 5 Sit 
fg, ANSI, F D D I «tt»fcaS*ftfcft*lC»-3 
$LSI*Wtni^o 12#-h<D-f 

[0 0 5 1 ] LANWfgHt ai»tt«T?7'J-/5: 
'y^z + zL-7^6*ffiffl^^/^y^7 7 «:/\y hL, 

i 2<i<D^-+r*^ ha>ha-7Ls i K N ^n^n 

— £S(7j£ W 7 7^ §1If - ^ Mffl / ^ 7 7 7 £.L 

[0 0 5 2] LANt^>>h*S/\>7hr-^^§ 

Tt^«afl|/^y7 7'#-<>***T, ^S/^y^T 7 ^^ 
IKDT'KUXKgfix-' ?*DMAe3M-rSo §fl«£7 

^t'jwcssLT, LAN*jw#ancgfliii«i*jai 
?> 0 LAN#j»#«H*sfliaa**aT*t. 7U- 

/W7 7'*x-7frSmf£*/^y:7 7'£/\> h LT§ 

SfS/ \°<r^y Hcx5-tf*^*ilBLfc«. Sffiil^Q 
tf^ilL AN^>^7i-X#- h7b N 6<Tjt<TjT 
^ fr^Tjvt h »^«:SfI/ ^7 77 ft<rj>§lf*° 
-h I D7^-;UKtc#*ii^ *(7)S^l/^y7 7"\<D 
7FUX/f<>^ ^§^1/ ^y 7 T 7 * x - 8 mfr&tSo 
^TCO+x- (^'J~;^y777 7 + x-7, SfflA^y ^ ~p 

^0, Sfl/b77 + i-11) ttifcAftftdiL (F I 

FO) *iC<D^^E l JTjt3»a , n*o 

[0 0 5 3] Sffi^tCX^-J^R^LfcW^lCtt. 
Sf= / ^*y ~7 7 ^y 7 7 * x - 8 \z 
/?777rtflD8ffl*-h I D7-f-/l/K*«]«BibLT* 
fiMlttJKtU 7'J-/\^y77'*x-7tc«*atrc:i: 

[0 0 5 4] $fc. LANWfglH SfflA^y^T 7 
+ x-9ic^-<>**ttffl-rai: 1 -^tt^ttSU 
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•y h =l > h □ - 5 Kitiff / «7 7 7 #i3Sflr*" / <* 7 s - £ 9? 
OT 7 KUX£#?U 2S«iB»3^VK*«ff*-*. 

7777 KUX*»3£LTaffije»*frtt*. 

[0055] asfflsiMrtifc-f— m>hp-- 5 

LS Hi. x— ZOXitcl^yJTT KU7.«-#!$Lv 
M^ry h^^'J 2^"3L A NHijStCx-^^DMAlES 
"T^o $w!StfIE^U:^7Lfci§^l;:li2£fISS7£L AN 

#jw#« 1 Kii*n l, «£isiik«nsi lt^ie^ic^t 

L^t^-a-tclix^-^ig^t.ht.lcjijEa-r?.., LAN 
h 5S7 $ fc tt3S«ife»««iEo T * /-cB$,ST\ / < y 

c t ic «t o rasft / < y 7 7 « . 

[0 0 5 6] 7 U 3 H\ SSWLANO 

* - 7 1 - x * o ^© <f/u- 7" ic»sy L TtSf 
ccTi*#7^u-7Wy y-77"/i/-7°£P¥U\ Is) 

— <D7U y 'Jffr-ttmMTZ LAN-f^-7i- 

*<D?$?i3. y y -J *j y y ic j; -a t «f «uoa<«T*>n« 

[005 7] LAN Jtm^BT't*^ U V SHOU-T^OK 
7'J y -^^U-7Tt»J?tO!)*HSa*, £5frL:A6E]9 

[0 0 5 8] 7'Jy v : SQS^S:3li§<f/^y77' + i- 
8 fr5§§; <y ~J7<DT K UT.tf'T ^SltlXi) 
Sfit/ \ y 7 z (*|CD/ ^ >y h x— 2 7 — ;U Kfr 6> -f — +r 
*y h7U-I»(D5g5 l cMAC7' KU7. UX~R D A <hfH 
SET*) fcJcri&llTEMACT 7 KU7. (JXT, SAifB 
«W5!lU Sfgtf-h I D7-f-)b Kfr 6§fif 
tf-h I D §ffl<K-h I Dlcli§fgL/c# 

x-7*;U^t 'J 4ft<D7') >y"J?lU— 7°x-77U4 1 * 
*JRU SfSL/c^-hS^freSfS/^y KDBT'* 
*7"y y i>7>-7TO?£?#T, Ay 7Tto<D7 l J "J 

W)\,-7m%fr7-f-)\' Kit7'; y y^i»-7i«ijf 

[00 5 91 *fc 7 U y 5>»H#S 3 li, 7' U y -7^U 
-7x-7;U4 1 fr£>i#6ft/c7'y yv^U-THtS'J? 
ic^-T^MACT 7 KU7.CD7 7 KUX^f ?-7'Jb4 2 
k (k = 1, 2, n) ^x-^'/M^y 4fr£>2i 

h 1 ^esfiL/c/^y 

26tl«\ 7 'J 7v > ^l/-7f-7*;b4 1 C07U 7v»7)l 
-TISSUE -<-/UKfr 6 ?'/l/-7~ "A" ica-f^il.!: 
*K«L, 7^-7° "A" (cWJSrST'KbX^ST 1 - 
7>4 2k ^jMJR-T^o fLT, SMty-^^S S A=& 
BI*ajU SA^+-lcLT7'KU7.^g7 1 -7';U4 2 



[0 0 6 0] B1 0tC^-TJ;5lC. 7KUX?Sf-7 
/U4 20D«at8\ MAC7KU7> hffiJ3U#-§-*5<fc 
tfx— 7 > 7 7J 7 > £x > h y t L T«»r ««Bft <!: 
fc-3T*5tJ> 7-x>7to3lc<fcoT#<7-Sy7l;:x 
VhU^t^tlS. SA<h|W]L:fil<DMAC7 7 KU3.x 

U-try ^ LTMACy KU7sX> h 'J^MWt-T^o SA 
lc — St5MA C7 7 KU7.X7 K VftftlitlUmtclZJi 

y v unbelt, m«ic*- h«»j*^(ce«?K- h 
S#€-fey l-Ls x— 7*>7**r7V^lc«j»Bfii€-fey h 

[006 1] CCT^-x>75QS<!:li. MAC7KU 
Xlc^T 7 FUX^g7 L -7';U4 2<73MWf5aS€-^3„ 
7-x>7'SQSlc33^Tt*, §fflL/c/\>y h6^fte<7)7' 
\) y W)\,-7izm LTl^ <!:* filPS-r 5 M ACT 7 
K UXCD7 7 K UX^g5 1 -7';U4 2 ti^trjT'U y >>'7"/U 
-7"tc^Lfc7'KU7.¥^x-7VU4 2k tte*t>\ 
Wimtte <T> V 'J y 7°<DZ KUX¥S7- 7V U 4 
2j ( j = 1 , 2, , n ; j ^= k) tffit&tteZ,, 

[0 0 6 2] MAC7KUX©7KU7?S7 : -7/l'4 
2k ^ro^M^7-r^i:. X-<yx>7'5aS^T7o 
X-< y x V^JaattSfll^-* W* s 6 D A7-f— /U 
K^ttiLs D Afc^-KL-TT 7 Kl/X¥Ix-7)H 2 

k &irr£7'Kbx^7 i -7>4 2k <o 

[006 3] DAlClfL^MACT'KUXxvhU^B 
^frofcil-glCl*. X-: >?>^^^5fi'^U 

s^Pficfc y ^fiTfttitf » #- h tfiv k y ^x 

I7''J y-77/U-7'7 1 -7;U4 1 ^«5§L. SM^- h 
iWJ-y -7t*/U-7° "A" ie«-r?.c:«h^Fllg-r 
« 0 ^-x>7'^lC7';U-7'syic¥WLTt^t T 3T\ 

aut LTTF-Sfif&^ii-r'T^y, ^co^cojittiii** 

[0 0 6 4] ^tcSt#Lfc<K- h#**aS«Jfet LT/\" 
y7rF*3C0^f^- F I D7-f-)l/ KlcHzy h #4 

[0 06 5] D Ai- SSrf^M ACT 7 KbXX> hU^ 
MAC7 7 Kb7^7 1 -7;U4 2ktC#l5EL%^J«-a-lC 

577 7 KM-S^fr 7 jJSS^S 5= 

[0 0 6 6] $/c, D A6^'P- K+YX KT 7 KbT.-^ 
vyUx + A'T. hT 7 KUXT-^SlS-a-lCt,, 777 
tm*lcm-7*'J y -77^-yf*lCD^TCD^- hlciMffl 
t5o C(DJS-&tc«, /W7 7'tf>iiHI<K-h I DlttiS 
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[0 0 6 7] mUt. 5S£fll#-Kj«1 O&Sr+ltfT.f^ 

u^ii-^lciiF*gacoyi/-7 ; f- 5 t<D?$<M5. 

[0068] 3aSf8«?K- h *^-T6 ^ft l J< §(1/ tt" 
•y h<D2/lT<Dx5-tf£ji£ft/cit^lCte/\>-y h£ 

[0 0 6 9] IEEE80 2. 1 D*itgtC &.2>£T KU 

s— *B*iB«aTS£j*»£fcy» x-7ji/frs»jisar 

ftfcfcffc 5£t\, x- >>' > -Si -f y ii^lc J: 

X-S/V^ftHUi 1 ©mttlcSfttftls MAC7F 
UX^S7 1 -y;U4 2©^T©X> f« Ulco^Tx-v'' 
y^^>??777 "1" t5o x-v»>7B5KI<D«3 

xnfii« "o" tLTftim. bnmmmm. m& "30" 

KBtil "0" (CSIS^*tl*o MAC7H'U7I>MJW 

^Vl/X—^V^'jlQSCD^fil^iifflAK fSC: tfCT** 
^-7/P&SU:CPUB3fia#£<teffl**i£c:<!: ; & 

[0 0 7 0] ^SlSSflJlCfc^TW:. SfflLfc7U-A<D 

'j^iv-ymi^nmzM act 7 ku7.^s^-^u4 2 

y "A" icS-r^TK-hBBTt^U-yv'^U-y "B" 
icflir*#- hET4:lc£<m— ©MAC? K 

5MAC7H'UXI> h 'JteM ACT 7 FUX^St 1 -^ 
;U42k tMAC7K ^T&Bt--? to A 2 j t ICHJ* 
lc£fi£3-*x£cDT\ 2 0(D4ffi5Scr)MACT 7 KUXX> h 

y &wm tcsas r % c t t^psntit x-r -y * > 



[007 1] /U-x-f >^SQS^S5li, *©«iSS31W 

«Bi*ft5fca&ic, eh 1 ic^-rviz-x-o^-^u 

6 1 7;l/*^ 'J 6lCft5o /l/-r-f>yf-T' 

[0072] cct% KflPKEfcWaKc-rsfca&te, /l> 

[007 3] I P©Jl'-f'f>^llfg5tt, Rl 
P % O S P F If ©IK»*X h IC g#<D&S&1*$B£jg*a L 
fe^if'ftS'y^/l'-T'f^'T'P hzwUCcfcoTfclSS 

1t$g^;u-7 l -i->'5'7 l -T' , /U6 1 <»: LTSt^Bsrsyu 

6 1 0DttHI«ailc!Se-3T«tt#JW*fit\ 3Slcj5lt^ 

I PT 7 KUX&MAC7 KUXlC^a^tl-5 2^1.XT<D 
/\-K'i'xT 7 ZKUXlC«^-r^ARP«ltl<!:^ 7*P 

ummz. j: o Tfturr 

[0 0 7 4] ;l/-r^>^illS#S5tftW 5CPU 
\- x T'fiRJgt*. 7 U -V v^il^lS 3 t«jiT"fc 
SU^lCjiitLfcC PUTJfeoTtSL^ 
[007 5] **St«!l© 7 U *Jm&k 3 li. < 

Z. SS6 X C46M ACT 7 KU^^Mt 1 -^I/4 2izW& 
LTfc< 0 C©;U-^i'>y«lS#IS5COMACT 7 KU 
Xlt *y hT-?l^7ar-'?6MAC7KUXT'$ 

L\ dCOM ACT 7 KUXIV h VlZ^'y tfyV'ZftZtf 

-himm^iS.mLAN^yS'-yji-xtSi-r^ 

£Sjy STT*!!JSL A N -fV^-7i-X<K- h .tlESU 
"T^o Cfl!>««LAN<K-h#*ti*aLAN/1«-hi: 

mwics yy -y s/^;u-r««jar*fe46u:7u 7-T7 

^-y'lUA 1 <DXVhyii«*!L AN/^-hlK (T*'Jy 

t*v fi«LAN#-h*#[Eyy-y-yy/l/-y I 

[0076] ^y -y v''ftlS#IS3«, •fSfJLAN^K-h 

71 D^-tr-y hLv 77*j- 1 0 lcm&.&ts 

<DT\ £<Dy~iJ'y-J7)U-zrfrZ><0m&T°*>, I\s-t-< 
y^S^SSCOJtOMACT 7 KUX55cO/\>'y 



(10) 



ttlHW 1 0-9 3 6 1 4 



[0077] iis-T* >ymm&£5it, 1 
^sansMs 5 1* / t- -r > ^-r £ -< > * - 7 x - t. ^ l 

T> %S*-^T-te&<ffiSL AN#-t-#^£ISfffi 
U ^LANtf-hP^TcD/U-T^V^'i&SS-fT?,, 

[0078] )\>-t-< xrmm^mste&m^'yyT* 

n-1 Otf&TftlfM,^ §«/S-y7 7'^'r>'S'^IXy 
iHLs /Vrv htD^frZ I P/x^y h"vy#"7-f-/l/K 
£I8S«U 7*-?7 h> y^-v'aVs 'Vy -S^x-y^ 

•y bTfc&c: L/cSL ^yc^y h 1 ?— ?7"KU 

1^3^Ls *^X h*-y:7° I P7 7 KbXJJJ^-?-**) I 
P7 7 KbXlCliJii-r^/i:46CD«^L A N?K- h##£8l 

#it^*n/c i p-y-x** hT«n«\ 

<7)&ft*'y K^-^T'KUX^S&^XhTt-v-yX'l P 

$nif?-Wl'-^© I PT KUX£*^X h*7 7" I P 
7" KUXi:LT!2!«U I P/x^y h'Vy VO^O'Xm 
g&#lcS?&*£fJC\ ^x-y-7+t^^SftSL/cm 

ti*-y-X V I P7 7 KUX£*-lcLTx El 1 2tc 

jj^LfcA R P^-X/US 2«-«3g-r?>o 
[0 0 7 9] ARP5 1 -7;U6 21C I P7"KbX (*«y 
h7-^7KUX) (cM>t5MAC7KU7. (/\- K 

ryxZT'KUX) tffffcf D AlC&PisSgJIKDMA 

ct 7 Kux£*¥ALs s Atcfee^Utoyu-^-o^'ia 
jisms 5 mm icgy usiftMA c t 7 k ux^sa lt i 

P/\°<7-y \~* 2 m-< hMACXU-L.lc^^'-tr 

LT7'J y I D L A N #- h g#<h L 

T-tr-yhL, iMUM'yXT' + a-l 1 icfc^&tJo 

[0 0 8 0] A R PT-?)i>6 2&tL-y h L&fro/cll 
^Ktt£37\'y 7 7^/\> UTARP'J 717 
•y b££J5&U K^Lfcl^-y-y h I PT^KUXU:* 
7Xh*y7l PT^KU-X^AtU DAIC^P-K^-V 

xh^Kux^ifi^Ls s Aizii>-T^yyt&m^®5 

WfflKSijyMaT7cMAC7 7 KUX£JiALT I P/\>-y 
h£2Ji-1'--9-*-y bM AC7U-i*lC/3y-t;l/'fbU 

=r<< y^'^-yiv6 1 &mi*ir:mrcimL a n#- 

^£-try h LTSIf/N'-yXT' + a-l 1 lCffl^tr 0 
[008 1] A R P T-y'll 6 2 T'lB^tSti^T't 
tzfr-ztc I P/\>-y Hi A R P 'jy^-rtfj&s^-fu * 

77h*7 7l P7 7 KUXOTttFS-rSMACT 7 KbXtf 
[0 0 8 2] ^U-x-f V^'S&SlCfcl^T/^-y hF*3§£> 



<?wm>k*± u mm/ <7 7? £«]#Hb ltx '7 -/ w 

7T'*i-7lCjg£p-r^o 
[0 0 8 3] 2fl/\*777*i-1 1 Kflf^&Sn/cM' 
•y 7 r tf-f > 2 7' 'J -y i>'«UI? 8: 3 lc <£ o Ttt*tti 3" 

LTX'U y 5> fl\>- 7^iS« L, SSt5MAC?gf 
-XVU^^LTs *7J-r^*%lS<K- h^-^-Ti-o 

[0 0 8 4] [21 1 1 tC;rL/c;U-x-f >^x-7;L-6 1 
fcj:^ 1 2lC^LfcA R Pr-^b 6 2^*3^7*,, 
^-^VU^^U 4tf)7 T KI/7?gT-7'il/4 2(0l-v f 

> -^'sas <t n m <o t i \> ^ 1 j x u t x - > ^sasw^ 

[008 5] *H)5615IJIC33^TW. L A N*JSP#IS 1 K 
Jg^^tl^L AN^-T-- y-^-y \~tfal£Ltcb\ m—<D 
/X-Kryx^ZKUX^^Jt^LAN, OSUMAC 

J: d * L A N TtX-f -y ^^pltgT^So 
[0 0 8 6] fflxll IEEE80 2. 3. IEEE8 
02. 5, FDDI, ATM Forum^LAN e 
mu I at ion C I i e n t \±m<D\- A NtfL A N 

[0 0 8 7] 

[5P£<D$»HI] ff 1 V>?hmZ, *^B^<75 LAN |HH«lt« 
IICS^TB, P-*Jl/MAC7Kl/XSfSU, 4S 

> h LAN IBttMSB^S^-r 3/ 

[0 0 8 8] ^-CDSffil*. /^-^-v;UL AN5«fil4t5 
2 H<07' U -y Wlls-ymmc MAC7K UX^T 7 K U 
X¥^^-^'/U^i(4iElc^tL, -y -yja^lSAVx" 
-7-y hfl)m7* l Jv^;l/-7* (/^-ft)l/LAN) 
SICT 7 K UX^g^-T'yUC^gtoii^^^^ ££IC 
J:?T> 7"'J'r^l/-7" (/(-ftJUAN) 
^.Ji'&lCli, I?]— (CM ACT 7 KUXTtS^^aS^^L 

zmmcm*<D7 Kbx^ax-y/uT'tts-rsct^ 

S^'J -y v'^U-^PJlcfe/c^MACT 7 KUX© 
IL-— 7tt : &«ijE-r5^g*i ,i ^<%»y, /\*-ft;l/LA 
N F*9T-<D2* T 7 KUX(DIL j7tt«-«BEmifm<s C 
*U*«£3fcC0%|iIL A N -t <7"p< y h <h|Wl^<D#^.77<!:^:^ 

[0 0 8 9] M2<D^t*. /\-^-V^UL ANSS^<7)III 

(fctt*K*y» ^-y h?— 2<Daxh£8JtfJT«E£# 

[0 0 9 0] -?-(75SSl*. 7<Jv~JWm&9lti\/-T'( 
y?*m^fSLi:<Dr&<Di$ltii*:ffl—%iW>fi<D<{yZ-7x. 
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^figf £ - 7V U CO * * ? (D ^ I C J: o T #J PS * ft 3 CO 

§tt;JS LTs K S -y 7 t * =l - 1 iUfi/ \*-y 
7 7' + a-<tli:^a<kLT> L ANP^^SF«9gP£0fS 
L A N #- h =&*3t-r3fr STifc^o 

[El 1 ] *5P£c0— HfigcOflJJgKfcW-* LAN HSiS*^ 

[EI2] ElUCfcHt^L AN$iJ^#^C0®]^^-r7P 

[03] El He 33 It 5 •? 'J v v'SQS^StDlfi^^^t' 7 
P— h 

[04] EH Icfctt^^'J-y^ffiS^KcOD^^-r^ 
a— ^ + — h 

[ei 5 ] ei i icfctt* u -v vvm^fSiaimttTrsty 
n— ^-f— h 

[EI6] EI1 t 1 -* Xftim&ZOWlVE&Tjk 

[El 7 ] El 1 KfcttS/U— r f >-9«lS#lftc015^^ 



t7P-ft-h 

[El 8] *#PSC9— HJ6ff!llc*J^^/\>>y h/S'-y^T'CO 
ffliS^^-TE! 

[El9] ^^CO-SffiWcfctt^'J 7^7^-77 
-7Vl/C0«it=&^-rEI 

[eii o] *&wo>-nmmictstfZTFi<x^T- 
[EI1 1] ^^cD-llfiSWtcfcnt?.;!/-^^^^- 

[EH 2] *^tO-HS6^JlCi3tt5AR P^-^KD 

ws^-rEi 

[ft^colMl] 

1 L ANiWftP^S 

2 /^7h^tU 

3 7'U-y v^S^IS; 

4 ^-^'/MtU 
4 1 ~? 'J v 

4 21 ~4 2 n 7Kb7¥i7 : -7'll/ 

5 vu-^-o^sas^K 

6 x-^'/Mt 1 ,! 

6 1 yu-x-rvy^-^u 

6 2 A R P-r-7/U 

7 7U-/ i !7 + H — 

8 gflM77?ti- 

1 0 gfl/^'-y + 
1 1 iH«/<«y7 7'*a- 



[El4] 



[EI5] 



[Ei9] 



nwfii-rinfetf-v- 




-B20 

B21 



itH-IDp.T'Jyj/r 

)k7l0t»l- 



p-B23 
,B24 
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